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(54) (57) CnOCOB nOnVMEHHH H3 OCTAT- 
K0B OT HEPEPAEOTKH HB*TH AJIHMTHHEO 
KOTO THHA yrJlEPOflCOflEPHAIUErO MATEPHA- 
JEA, HCn0Jlb3yEM0r0 B KA^ECTBE CriEKAW- 


WEroCH KOMIIOHEHTA B yEOJIbHOR WHXTE 

OTA noJiyvEHHH kokca, h ajih*athhecko- 

TO MACJ1A, xapaKTepHsyiontHftcH xeM, 
mto yK33aHHbie Hei|3TflHbie ocTaTKH Harpe- 
BaioT no 350-600°C now AaujieKHeM 
b npeaejiax ot HopMajibHoro paBJieHHH 
AO 150 xrc/cM 2 b re^eHHe 0,5-60 mmh 
b TpySuaToR new, 3aTeM hx Harpe B a~ 
kit no 38Q-450°C nyT6M KOHTaKTa c He- 
oKHCJisioiuHM ra30M, HMeKWHM TeMnepaTy- 
py 400-2000°C c rto/ryieHHeM ymepofl- 
coflepsawero MarepHaJia, hm e route ro T6M- 
nepaTypy pasMHrneHMH 130-300°C, co- 
sepwamero cbh3 hbhoto yrjiepona 40- 

80 B8C.% H aTOMHOe COOTHOBJeHHe H/C 

0,4-1,1, h anH4>aTHHecKoro Macna c 
aTOMHbiM cooTHonieHHeM H/C 6onee 1.55. 
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HaoGpeTeHHe othochtcs k cnocoSy 
nanyieHHs H3 ocraTKOB nepepaSoTKH 
HetffTH ajiHt^aTHifecKoro TKna yrjiepoA - 
coflepsamero MaTepnaJia, HC.nonb3yeMoro 
b KaiecTae cneKaiomerocH KOMnoneHTa 
a yronbHoPi BHXTe /xna nonynenun KOKca 
a ajiH^taTHnecKoro Macna. 

8 HacTosmee BpeMH 8 AOMeHHbix h 
jiMTefiHbix nenax wcnojifaayeTCH kokc, 
KOTopbiS npoH3BOAHTCH H3 yiviH , HMeto- 
nero BbicoKHe KOKcywmHeca caoftcTaa. 
Oahbko BCJieacTBHe Bee HsnhmeU aoc- 

TynHOCTH HCTOMHHKOB CHJlbHOKOKCyKMSerO- 

ca yr«H nbtTaioTCH Hcnojib30BaTb cjia6o- 
KOKcywmHecH yrjiH b KanecTBe hcxoa- 
Horo waTepMana ftns nponaBOflCTBa 

KOKCa B KOMGHKailHH CO CBHSKOft. Ha~ 

secTHo Hcnojii>30BaKHe neKa Ha octioee 
yivisr mjih TsepAoro neKa na ocHOBe 

0«HaKo nes Ha ocHose yrna He mo- 
xeT yflosneTBopHTb cnpoc npoMbnaneH- 

HOCTH Ha 3TOT npOflyKT H3-3a kojih- 

qecTBeHHoro coKpameHHH TaKoro HCTotJ- 
HHKa. C apyrofl ctopohw, H64ithhoh 
TaepflUft neK ne MoJueT Hcnoxifa30BaTb- 
ch b KaviecTae cbsskh, raK kbk oh 
hs noffxoflHT fljis cMeniHBaHHH c yrneu 
H3-aa CBoero xnMHqecKoro cocTasa, b 

KOTOpOM OCHOBHfclMH KOMHOHeHTaMH HBJ1J510T- 

ch aJiH^aTH^iecKHe yrjieBOAOpo^w. s ao- 
nojiHeHMe k ero HH3KoMy BbtxoAy npH 

Kap60HH3aHHH. 

B pesyjibTare HccJieAOBaHwft, Hanpaa- 
jieHHwx »a H3yHeiiHe cbh3ok, npHroAHbix 
AJiH cjiaCoKoKcyromnxcH yrjieft b npoH3- 
BOACTBe KOKCa j acnoJibayeMoro fsnn 
AOMeHHbix ne*teft hjih b jiHTenHpH npoM&nfl- 
jieHHocTH, oGHapyaceHo, hto yrjiepoA - 
coAepataiqHft MaTepHaji (neK) Ha ochob£ 0 
HeiiiTH, xoporao noAxoAnmHft win Mcnonb- 

30B3HHH S Ka^eCTBe CBH3KH OHHCaHHoro 

™na, MoseT CwTb nonytjeH npH TepMO- 
o6pa8oTKe KySoBoro ocTaTKa.Ha ocHoBe 
Ked[)TH, npH 3tom oeecne^HBaeTCH 3$$eK- ( 
TgBHoe npoTCKaHHe peaKUHft KpeKHHra, 
nojiMKOHAencaAHH H- apoMaTH3aAHH, npH- 
qew yKa3aHHWfi Ky6oBbifi octbtox coctoht 
rxraBHbiM oCpasoM H3 anH^aTHMecKHx yr- 

AeBOAOpOAOB. 


50 


liCJIbW H3O0peTeHHH SBJIHeTCH C03Aa- 

HHe MaTepMana., npHroAHoro &nn Hcnojife- 
3oaaHKH b KanecTBe cbhskh, KOTopas 
oSecnenHBaer Bbjcoxyw xoKcyeMoCTb 
cjiaSoKoKcyKEjHxcfl yraefi h, kpomc Toro, ; 
co3A3Hwe npouecca, npHroA«oro m» 
npoHsaoACTBa TaKoro MarepHana Ha oc- 
HOBe netj)TH, 


IlocTaBJieHHaH Aejib AocTHraeTCH 
comacHo crrocoBy nojiyMeHHH H3 ocraT- 
kob ot nepepaSoTKH HeiJiTH ajiH4>aTHqec- 
Koro rwna yrjiepoACOAepataa^ero MaTepwa- 
jia, Hcnojib3yeMoro b KanecTBe cneKaw- 
meroc« KownoHeHTa b yroJibHofl H«XTe 
Ana nonyqeHHH KOhca, h aiTH^aTHnecKO- 
ro wac^ia, xapasTepHsyiomeMycH Ten,. 
ito yKasaHHbie He4>TSHwe ocTarKH Ha- 
rpeBawT ao 350-600° C hoa AaBjieHHeM 
b npeAejiax ot HopMajibHoro AaBJieHHH 
ao 150 Krc/cM^ b TeMeHHe 0,5-60 mhh 
b TpydMaToft neqM, 3aTSM hx Harpe- 
saioT ao 380-450 c C nyreM KOHTaKTa c 
HeoKHdiHKHUHM raaoM, HMewDtiiM TeMnepa- 
Typy 400-2000°C c nonyneHHeM ymepoA" 
coAepacamero MaTepHajia, HMeiO^ero Ten- 
nepaTypy pasMHHfefiHs t30-300°C, co- 
Aepxamero ceH3aHHoro yrnepOAa 40- 
80 Bec.^ h aTOMHoe cooTHomeHHe H/C 
0,4-1,1, h ajimfcaTHnecKoro Macjia c 
aTOMHbiM coot KooieHHeM H/C Bume 1,55. 

TonKy pasMflrqeKHjj H3MepH»T c 
noMowfaw noroKOBoro HcrtbiTaTensj THna 
KoKa, b kotopom 1 r o6pa3ua 3arpy- 

Ha»T B UHJ1HHAP C BHyTpeHHHM AH3MeT- 

pom 10 mm, HMeiomHH coiuio A«aMerpoM 
1 mm Ha oflHOM Konqe, h 3aTeM Harpe- 
BawT co ckopoctho 10°C b MHHyTy aoa 
HarpyaKoft b .10 xr/MM 2 pjih onpeAene- 
hhh TennepaTypw, npH kotopoh hsmm- 
HaeTcs BbiTeKanHe iepe3 cormo. Koam- 
tjecTBO CBHsaHHoro yrAepoAa onpeAeJi»~ 

;»T 8 COOTBeTCTBHH C SHOHCKHM CTHH- 

AapTOM JIS-K-2421/1906/, a aTOHapHoe 
oTHomeHwe H/C no.nyMaK>T b cooTBeTCT- 
bhh c 3JieMeHTapHbiM aHa«H3oM. 


YrjiepoACOAepwauuift MaTepwaji, xa- 
paKTepHsyKmiHftcjf yKa3aHHbiMH cboAct- 
BaMH, MoaceT Cmtb nojiyueH npH npeo6- 
paaoBaHHH XHMH^ecKofi CTpyKTypw H 
cocTatsa hcxoahoto He<J>TfSHoro Ky6oBO- 
ro ocTaTKa c noMOWbio TepMoo6paSoTKH 

H H305HJjyeT apOMaTHqeCKHMH COCTaBJiaW- 

vuhmii, o6ecne^HBaH xopooee nepeMeiDH- 

B3HHG C ymeM H BblCOKHH Kap60HH3a- 
AHOHHblff BWXOA. 

CJieAOBaTejibiio ( npeA-naraeMbifi waTe- 
pnaji (neK> npH Hcno^bsosaHHH cjiaSo- 
KOKcyK>mHxcH yrxseft o6ecneMHBaeT ynyi- 
oieHHbie CBH3ywiHHe chjih h, Kpone Toro, 
kokc Ha ero ocHOse o6jiaAaeT bwcokoh 

npO^HOCTbK), CpaBHHMOft C HpO»!HOCTbK) 
KOKCa, npOH3BOAHMOrO H3 XOpOIBO KOK- 

cyio^eroca yrjis. 

CooTHomeHHe CMemHBaHMs npefljiarae- 
Moro neKa co cjjaSoKOKcywmHMCH yrnew 

B saBHCHMOCTH OT HC- 


nojib3yeMwx yrjieft. HanpHMep t cnecb 
50 Bec.M. cjia6oKoKcyiomeroCH yrjiR 
(HbteaeJiJi) ii 50 seen. npewiaraeHoro 
nexa oOecneHHBaeT npo^HocTb xoxca 
nopHflKa 91,4, a cMecb 40 Been, kok- s 
cytomerocH yrjin » Abctpsjihh, 40 sec. i. 
cjia6oKOKcy»uierocH yrnn H3 Hhohhh, 
20 sec.M. CHJibHOKOKcymnerocM yrvrwr 
H3 CUIA h 1 Bec.q. npefliiaraeMoro ne- 
Ka oOecnenHBaeT npowocTb KOKca 10 
' 9!, 5. 

KpoMe toto, HcncwjbaoBaHHe npejpia- 
raeMoro neKa b KoMCHHauHH c yrjieM, 
s.oTopwft can no ce6e oQnaaaer hh3koh 
npoMHoCTbw KOKca, Aaer kokc, xopotao is 
cpaBHHMbffl no Ka^ecTBy c kokcom, 
noJiyiaeMMM H3 canbHoKOKcywiaerocH 
yrnn (6HTyMHHo3Hbifi yro.nb) , 

Ilpa TepMoodpaSoTKe Hec&THHoro Ky- 
6osoro ocTaTKa corJiacHo HsoSpeTeHHio 20 
npoTexawT peaxuHH KpeKKHra h no/iHKoH- 
AeHcauHM, a Taxace peaKAHH apoMaTnaa- 
UHHi npHueM yKasaHHbijft KyfioBbift octbtok 
conepxHT ajiH4iaTHMecKHe yrjreBo«opoAbi. 

He$THHofi Ky6oBUH oCTaTOK b coot- 25 
BeTCTBHH c M3o6peTeHHeM COAepXCHT 
Ky6oBbIK OCTaTOK flHCTHJUlHUHH npH HOp~ 
MajlbHOM flaB/teKHH, KySOBblft OCT3TOK 
BaKyyMHOH AHCTHflAHUHH, KySoBblfl OCTa- 
TOK TepMHveCKoro KpeKHKra, Ky6oBbift 39 
OCTaTOK KaTajiHTH^ecKoro TepMHnecKoro 
KpeKHHra, T.e. KySosbie ocTaTKH, no- 
AoSHbie TeM, KoTopwe nojiyqawTCH b 
oSbTCHOft HetfeTeonHCTHTejibHOH npoMbgn- 
jieHHocTH, h pa3JiHMHbie copra Ky6oBt>tx 

0CT3TKOB, TaKHe K3K SKCTpaKTbl DuOSol , 
<J>yP*ypOabHbie 3KCTpaKTbI,_ OCTaTOK 3KC- 

Tpaj'HpoBaHHH nponana, KySoswe ocTaT- 
km KarajiHTHqecKoro AerHApHposaHHH 

H HX CMeCH . 4 q 

OAHaro c 3KOHoMHHecKort tomkh spe- 
hkh He npeAno^HTaioTCH KyOoswe ocTaT- 
kk, coAepacaawe cBbiaie 30 sec.Z (ppax- 
uhh, HMewtnefi Tonxy KHneHHH He su- 
ae 350 e C. 45 

TaKHM oOpaaoM, 8 KanecTBe hcxoahmx 
MaTepMajioa npeAfioMiiTaioT KySoBbie ocTaT- 
kh, cymecTBywuiHe b "-bcpaom kjim nony- 

TBepAOM COCTOflHHH npH KOMHaTMofl T' 

neparype, noAoCHbie KySoBOMy oCTaTKy SO 
saKyyMHoft ahcthjijihuhh . 

TaKHe He<pTHHwe KySoBbie octstkh Ha- 
xoaht npHMeneHHe Kax totuihbo htih xax 
MaTepHan ajih ac^anbTHpoBaHHH AOpor. 

0AH3KO SoJlbllWHCTBO HetpTHHblX xyOoBbix 55 
OCT3TKOS HMeJOT BblCOKOC COAepStaHHe 
cepbl, T3K HTO OKH C03AatOT 3HaiHTeJlli- 

Hbie npofijneMbi, CBH3aHHwe c sarpnsHe- 


HHeM oKpyxcafomeft cpeAW, H3-sa oCpaso- 
BaHHH AsyoKHCH cepw , _ BOSKHKaweft npw 
hx HcnoJibsoBaHHH 8 Ka^ecTBe TonjiMBa. 
IlosTOMy HCnonb30BaHHe tskhx KyBoswx 
o'cTaTKOB b KanecTse TomiHsa aoxdkho 
6biTb cTporo o^paHH^eHO. 

ItoTpeGHocTb b MaTepwa-iax fsjin ac- 
4>ajibTHpoBaHHH Aopor b . HacTongee Bpe- 
mh HenpepbiBHo BospacraeT, Oahsko 
npeAnoateHHe h TeMnw nponssoACTBa Ky- 
6oBbix ocraTKOB, csH3aHKwe c yseJiHue- 
HHew npoHs BOACTBa He4>TenpoAyKTos 

MHH HpOAyKTOB He4>TeXHMKH, 3H34HTeAb- 

ho npeBbnua»T noTpeSHpcTb b xySosbix 
ocTaTKax ajih TaKHx Aejiefl, no3T0My 
oxHflaeTca b SyAyigeM bo3hhkhobbhh6 
cepbesHoft npoBjieMU, KOTopan SyAeT 
MetuaTt pocry He$TeovHCTHTejibnofl npo- 

MbllUJieHHOCTH. 

B CHJiy 3H3MHTejIbH0H HeXB3TKH XO~ 

Pobjo KOKcywtaHxcH yrJiew A"« Hcnojibso- 
BaHHH b AoneHHbix ne^ax AeJiaJiHCb neoA" 
HoxpaTHwe nonbiTKH noJiyieHHH ncxyc- 
cTBGHHoro KoKcywmerocH yrjm H3 ho^th— 

HWX KySoBblX OCT3TKOB A-"H Hp OH 3 BOACTBa 3a- 

MeHHTe/ieft yrjiH, o6jiaAa»iUHx bwcokoh 
npo^HocTbio KOKca. l!o 3th npoAyxTbi 
co3AawT MHowecTBo npenHTCTSHfl 8 npaK- 

THqet KOM HCnOJIbS 0B3HHH BCJieACTBHe 
H3JIHBiHCrO COA^P^aHKfl Cepbl H BWCOKOH 
CTOHMOCTH. 

HpeAJiaraeMWH neK o6jiaAaeT 3na4H- 

Te/IbHblMH HpeHMyineCTBaMH B 3K0H0MHKe 
M C TOMKH 3peHHH HCTOMHHKOB MaTepHfl- 
JIOB, npH 3TOM eTO npOHSBOflHT c noMo- 

utbso npeoCpasoBaHHH CTpyKTypw hjih coc- 
Taoa xySoBbix ocTaTKOs, TaKHx KaK 
ne^THHoft ac<i»a/ibT. 

OpeHMyinecTBa npeAJisraeMOH cbhskh 

3aKJIK)Ha>0TCH B TOM, MTO KOKC PJ'IH HC~ 

noJibsoBaHHH b AOMeHHofi nenH, o6Vta- 
AaioiaHH bwcokhm KawecTBOM, motot 6biTb 
npOHsBeAen c noMOinbio j^oQannennsi ne~ 
6ojibuioro KOJiH-mecrsa npeAJiaraeMoro 
nexa k o6mmhoh yrojibHofl cMecu, ncnoAb- 
9yeMoft b aomchhoh newH, Ilpw 3TOM o*h- 
Aaerc« sHa^HTeAbHan 3kohomhh b hc- 
nojJbsosaHHH xopoiao KoxcywinerocH yrjin, 

KOTOpblft HBJISeTCH AOpOTOCTOHUSHM H 

TpyAHOAocTynHbM BCJieACTBHe Hciiepna- 
hhh ero hctouhhkob , npHqeM bo3mo»;ho 
nojiyweHHe BbicoKOKanecTBeHHoro Koxca. 
Kpowe Toro, HeKoKcysomHHCH arm cjiaBo- 
KOKcywaiHflcH yrojib MoxeT 6biTb npe- 
BpameH b BbicoKoxauecTBeHHbift yrojib c 

BblCOKMMH C80HCT83MH KOKCyeMOCTH sa 

CMeT Ao6aBJieHHH npeA-fiaraeMoro nexa. 


PasJiHtiHwe ycjroBHH, TpedyeMbie a-nh 
TepMooCpaSoTKH HcxoAHbix MaTepHaJiOB 

B COOTBeTCTBHH C H3o6peTeHHeM, Bbj6H~ 

paWTCH TaKHK 0©pa3OM, ito6m o6ecne- 
HHTh npoH3BOACTBO BCKOnpasyKTa , j 
ofrrcaflajoinero yKasanHbiMH CBoficTBaMH. 

ITpoAecc TepMoo6pa6oTXH turn nony- 
mghmh npefljraraeMoro nena saKnto^aeTCH 
b cjieflywneM. 

Ky6oBbtR octatok Ha ocwoBe He^iTH, to 
coflep^antHft anHfJiaTHwecKHe yrjieeono- 
poaw, HarpeBawT ao 35O-60O c C no& #aB- 
neHHeM 0-150 kt/cm 2 b TeieHHe 0,5- 
60 mhh h 3aTeM npHBOAHT b HenocpeflCT- 

BeHHblft KOHTaKT C HeOKHCJIHIOmHM raSOM- fj 

TennoHocHTejieM, HarpeTbiM «o 400- 
2000°C, noanepHCHBaH oct3tok npn T6M— 
nepaType Hrase,, ieM y rasa-HocHTejia , 
ho He Bojiee qew wa 500°C, c uejibio 
3asepaieHHa TepMoo6pa6oTKH. 2 0 

3areM KyfioBMfS octstok Ha ocHose 
He^TH, coAepscamHft aiiH4>aTHHecKH8 yr- 
jieBOAopoAti, HarpesawT h BbmepxcHBaroT 
npH TeMnepaType b HHTepsajie ot 
300 ao 500°C rtOA AasneHneM ot 0 ao 25 
150 tcr/cM 2 b TeMeHHe 0,5-20 h c 
noMombHj HarpeBa H3BHe. 

Hcnonb3yeMbse ajih raKoft TepMHieC- 
koh o6pa6oTKH annaparw othochtca k 
CMcreMaM c BHyTpeHHHM h BKeoMHM Ha- 30 
rpeBOM hjih k CMcreMaM c kom6hhhpo- 
BaHHhiM HarpesoM, npHieM bth CHCxeMbi 
natiee KJiaccn4)HUMpywTCH Kax oahocts- 
AKHHbie h MH'orocTaAH^Hbie . 

B cnyiae CHCTeMbi c BHyTpeHHHM Ha- 
rpeBOM 8 Ka^ecTBe TenjioHocHTcnn hc- . 
nojib3yn>T a30T, apron, nap, boaopoa, 
yrjieBoflopoAHbift raa hjih nojiHOCTbio 
BbiropawtUHH raa , Tanoft KaK HeoKHcn>«o- 
m,nPi ra3. 3tot TennoHocHTejib HarpeBa- ^ 
wt ao TeMnepaTypw b HHTepBajie 400- °. 
2000 °C» a aaTeM hphboaht b HenocpeacT- 

BeHHblH KOHTaKT C HCXOAHbM OCTaTKOM. 

B 3tom oTHomeHHH ajih ocymecTBne- 
hhh rjiaAKoro TepMH^ecKoro KpeicHHra h ^ 
geaKAHi* apoMaraaauHH h noJiKKOHAen— 
cbahk, a raioice asm npeAOTBpameHHH no- 
icajibHoro neperpesa TennoHocHTejieM 
rpe6yeTCH noAAepscHsaTb hcxoahmh ocTa- 
tok npn TennepaType HHSte TeMneparypw ^ 
Ten-noHOCHTeAH, ho He 6onee ieM Ha 
500°C, B 6oAbBiHHCTBe cnyqaeB b HHTep- 
sajie ot 300 ao 500°C, npeAno^iTHTejib- 
ho ot 380 ao 450°C. B anvrepHaTHBe , 

OAH3KO, HCXOAHHfl OCTaTOK MO»eT 6blTb 

BpeneHHO HarpeT ao ~600°C Ha CTaAiw SS 
npeABapHTejibHoro HarpeBa h AonycKaeT- 
ch yacTHiHbifl KpeKHHr, ecJiH oh nponc- 

"KQAKT, 
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Ana npoAecca HeT orpaHKMewufi a ot- 
HOBteHHH npHBeAeHHB rasa-TenjiOHocwTe- 
A« b HenocpeACTBeHHbift KOHTaKT c hc- 
xoAHbw OCTaTKOM. Bo3Mo*Ho BBeAeHHe 
raaa-TertnoHocHTe/iH b HcxoAHbitt ocra- 
tok hjih me ncnojib30BaHHe CTpyHHoro 
CKpy66epa, oeacEK-iHBawmero s^ckthb- 
Hoe nepeMemHBaiiHe ra3a h skhakocth, 
h T.n. yKaaaHwan peaKqwi womer npo- 
BOAHTbCH pun oTAejibHbix napTHft h He- 
npepwBHo. 

CymHocTb TaKoro npoqecca 3aK/no- 
naeTCB b npeo6pa30BaHHH octaTKa b neK 
c xejiaeMMMH CBoficTBaMH c noMombto cjie- 
AywajHx onepaAHft. 

TpeSyeMbifl TepMHuecKHfl KpeKHHr ocy- 
mecTBJisioT b TeiieHHe kopotkoto npo- 
Me^yTKa BpeMeHH c noMombio npHBeAe- 
hhb raaoo6pa3Horo TenJioHocHTeJiH npn 
noBbaaeHHoii TeMjiepaType b nenocpeACT- 

BeHHbJH KOHT8KT C eOJlbOIKM KOJIH^eCTBOM 

hcxoahoto ocTaTKa . (OcTajibHaH Macca 
HcxoAHoro oCTaTKa caykht aji« npeA- 
OTBpameHHH jioKajibHoro neperpesa). 

tfacTb hcxoahoto KyCoBoro ocTaTKa, 
KOTopan Ht0Ta6njibHa npH noBbnseHHOH 
TennepaType, otacjihtot hjih raaH^HAH- 
pyroT Ann BbweneHHH H3 Hero. 

HacTb HcxoAHoro OCTaTKa, othoch- 
TeJibHO CTaSMuibHyx) no OTHomeHHio k na- 
rpeBy, noAAepmHsaioT npH TeMnepaType, 

KQTOpaH HBAH6TCH 3HaMHTeJIbH0H , HO He 

xeeTKoft AJJ« ocraTKa, b Teqeawe otho- 
CHTenbHO flJiHTenbHoro nepHOAa BpeneHH^ 
c xeM, MToeSbi ocymecTBHTb peaKAHH no- 
jiHKOHAeHcaUHH h apoMaTHsauHH . 

TaKHM oOpaaoM, AJiH^ioAy^eHHa HaH- 
OojibiBHX npeHMymecTB HcnoJibayioT pas- 
jiHijHe B TepMHHecKOM noseAeHHH MaTe- 
pnajios, coAep*auiHxcfl b hcxoahom oc- 

TaTKe, HMeiOlUeM CAOJKBblH XHMHMeCKHH 

cocTaB h cnojKHyio CTpyKTypy. 

B COOTBeTCTBHH c npeAAaraeMbiM npo- 
ueccoM HcxoAHbin Ky6oBbiH octbtok c He- 

KOTOpblM yAeJTbHHM BeCOM MOMCCT 6b)Tb 3$" 

,J)eKTHBHo o6paGoTaH TennoHocHTeJiew, 
HMefoiUHW MeHbuiyw TepMHiecKyw 3HeprHw 
po cpaBHenHW co cjiynaeM oSbniHoro 
TepMHiiecKoro KpeKHHra b nem snyT- 
peHHero HarpeBa, HanpHMep TepMH^ec- 
Kyio 3HeprH», HMemiym nopHAOK oahoh 
AecHTOH 3HeprHH, TpeSyewort ahh TaKo- 
ro oSbiMHoro cny^an.. 3to nponcxoAUT 
H3-aa roro, uto TepMHqeckaa 3KeprHH, 
BKocHMan TeiutoHocHTejieM b cncTeny , 
gbt3b!BaeT TepMH<iecKHft KpeKHHr hcxoa- 
noro ocTaTKa, b to epeMH kek cboSoa- 
Hbie paAHKanbi c^iyxaT B KanecTBe hhh- 
UHaTopa peaKAHH nonHKOHAeHcauHH h 


apoMaTH3aiiHH Monexyn b shaxoh t}>a3e. > 
3to p.aer so3MoxHocTb peaKUKHM npote-i 
KaTb rnaAKo s wnAKoft $ase npH TeMiie- 
paTypax, xoTopue He HBm»TCfi cjikib- 
koh *ecTKHMH fisiH HcxojaHoro ocTaTKa, 
m cnocoBcTByeT f. :THn/i««HH npoH3sosn- 
Mbix Macen. 

yKa3aHHbie ycnoBHH ofiHapyateHM b 
jesyJibTaTe 3kcti6phm6mtob , ocHoaaHHbtx 
Ha ynoMRHyTbix wcxoAHbix Towxax speHHH. 
Hhjkhhh npe^e/i TeMnepaTypw rhr ra3a- 
TenjiOHocHTe/iH win p.nn KcxoAworo oc- 
TaTKa npe^Ha3HaiieH .Ann oiipeAeJieKHH 
ycjiosafl rJiaaxoro npoTexaHKH yxasaH- 
Kbix peaKUHft, b to speMH khk sepxHuft 
npefle-n p,nn TeMnepaTypw raaa-Tenno- 
HocHTejiH h KexoAHoro ociaiKa npnse- 
neH c uejibw noeAQTBpameHHH nexena- 

TeJlbHWX HBJieHHfi XOXCOBaHHH. 

HHTeHCHBHocTb noTOKa rasa-renno- 
HocMTeJiH MomeT 6wTb BbiSpaHa npon3- 
BOJibHo KaK 4>yHKUHH TeMnepaTypHbix 
yc/iOBHfl. Ecjih Taxne ycnoBKH Hazyiexa- 
iaMM oSpa30M pery/iHposaTb, to ahctha- 
jiMpoBaHHwe Macna w ocTaTo^Hbift neic 
MoryT 6MTb oTperynKpoBaKbi b oTHouie- 
hhh oSecneMeHHH onpeAeneHHoft crpyx- 
Typbi m cocTaBa . 

flaBneHHe b pearHpyimneft cHCTeMe 

BblgHpaiOT B6/IK3H HOpMaJlbHOTO . OflHaKO 

peaxijHa MoateT iviaAKo npoxoflim> h npH 
KSMeneHHH yKa3aHHoro HHTepBaxia aaB- 


ot 15 Kr/cM^, npeA- 
ot 6,95 ao 6 kt/ cm (H3- 


jieHHfi, HanpHMep 
noMtHTenb 
CbiroiHoe) 

C APyfoft ctopohu, ana npefloTBpa- 
meHHfl neperpeBa hcxoahofo oCTaTxa 
Kcnonb3yeTCH nu6o oxAawaiomee ycT- 
POhctbo Ae^erMauMOMHoro THria, ak6o 
oxjiawaiomee ycTpoftcTBO uHpKyjiauHOH- 
Koro THna. H HaooopoT, sHyTpeHHHn 
TeMnepaTypa M03KeT noAAepjKHBaTbCH 
b 3aA3HKOM HHTepBajie 3a cieT AonoJi- 
HHTeJtfaHOro Harpesa H3BHe. 

Ha MepTeace noKa3aHa cxewa ycTa- 
hobkh RSiH ocymecTBJieKHH npeAJiarae- 
Moro cnoco6a b npoMbnitneHHoM MacuiTa- 
6e. 

ycTa«OBKa cOAepacHT peaepByap 1 
%m xpaHSHHH HcxoflHoro ocTSTxa , na- 
coc 2, KpeKHHroeyra ne^b 3 npeABspH- 
TeJibHoro Harpesa, semwib 4, peaxTop 
5 h pa3AeJiHTejibHy» xojioHHy 6. 

ycraHOBKa paOoTaeT cneAywawM oe- 
pasoM. 

HcxoAHbifi xydoBbtfi ocTaTox K3 pe- 
sepsyapa 1 hcxoahoto ocTaTxa noAa»T 
c noMOSibie Kacoca 2 b xpeKHKroByw 
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ne^b 3 ajth oOecneMemiH npeAsapHTejib- 
Horo Harpesa h nepBHMHoro xpeKHHra. 
3to neMb Tpy6*!aToro Tuna, HCno-nbayio- 
m&x oSbmHyto BHeuiHWio CKCTeMy narpesa. 
C ueJTbB npeAOTBpatneHKH KOKCoo6pa30- 
sanHA b HarpeaaTenbHofl TpySe m ajih 
CHJOKeHHs coAep^aHHH cepbi b nexonpo- 
AyxTax MoryT 6wTb sseAe™ boaopoa 
kjih nerxiie yrneBOAOpoAH, TaKHe Kax 
Bxoflamne b MacTt nerKoro MacJia, npo- 
M3soAflHerocH b npou,ecce b cooTseTCT- 
bhk c H3o6peTeHneM. ycnoBKH pj\n yno- 
MHHyToro TepMHHecKoro xpexHHra hs- 

MeHHtOTCH B SaBHCHMOCTK ot npHcyTCT- 
.BHH MAH OTCyTCTBHH BBOAHMKX ra30B, 

TaxHx xax boaopoa, a TaxJite ot ctoahh 
BTopHMHwx peaKUHft. OAHaxo Hcnojib3ye- 
Mas TeMnepaTypa AOJEKHa npeAno^THTenb- 
ho nonaAaTb b HHTepsaA ot 350 ao 
600°C, AaBAeKHe b HHTepBaA ot Hop- 
MajibHoro AaBJieHHH ao 150 xr/cH , a 
BpeMH npe6HBaHKsj b HHTepsan ot 0,5 
AO 60 mhh. BeHTHnb k cjiyxKT atih pe- 
ryjiMpoBaKHH AaBJieHHH Ha ct3AHh npeA - 
aapHTe^bHoro HarpeBa. Hcxoahi>ih ocTa- 
tox, xoTopbift noABepraeTCH nepBHMHo- 
My npeAsapHTeJibnoMy xpeKHHry hah Ha- 
rpeBy, saTeH bboahtch b peaKTOp 5, 

PAe npOHCXOAHT BTOpHHHblfi KpeKHHT H 

oTflejieHMe ot nexa OoJiee Jierxax 4>pax- 
AHft (ras, Macna), nonynaio^HxcH b xo^e 
xpeKHHra. PeaxTop 5 o6opyAOBaH con- 
jiom 7, qepG3 KOTopoe bboast ras-Ten- 
noHocHTeJib npii noBbimeHHoft TeMnepaTy- . 
pe s xa^ecTBe HCTOHHHKa HarpeBa, a 
TaK»ce HocHTena p,nft oTAHCTHJinHposanHo- 
ro aemecTBa b momcht BUAeiieHHH. ycjio- 

BHH BTOPH4HOTO KpeKHHra 3aBHCHf OT 

ycJiOBHfl nepBHUHoro KpeKHHra bo BpeMfl 
npeABapHTejibHoro Harpesa. OfliiaKO hc- 
noJib3yeMan TeMnepaTypa AO-nacna 6biTb 
s HHTepsane ot 300 ao 500° C, Kax yno- 
MHHaJiocb, npeAnoMTHTeJttKo b HHTep- 
aane ot 380 ao 450°C, AaBJieHHe b 
HHTepBa/ie ot 0,98 ao 15 kt/cm 2 (h3- 
5btTOHHoe), npeAnoMTHTe/ibHo ot 0,95 
AO 6 kt/cm 2 , a Bpewa npeewsaHMs b 
HHTepsa-rce ot 0,5 ao 20 m, npeAno^TH- 
TejibHo ot 0,5 ao 10 h. KpexHHroBbie 
ra3006pa3H«e m XHAKHe npoAYKTbi, xo- 
Topue oTAeJiawT b npoiiecce peaxqKH, 
bboahtch no jimkhm 8 b oxJiasAaiomyH) 
pa3AenHTenbHyro Ko^oHHy 6 TaxMM 06- 
pa30M, ito6w pa3Aen«JiHCb K oTSHpa- 
nHCb oGbMHbtM oGpa30M ras 9, nerxne 
Macna 10 h Ky6osbtft ocTaTOK 11. 


Ilex, KOTOpufi 6bm npoH3BeAeH a pe- 
axTope 5, noAaeTca no hhhhk 12 nepes 


BeHTHJib 13 Ha oxjia*flaKHisyio neuTy 14 
AJia oT&ep)*meitHa h nonyqaeTCH b BWAe 
neKonpoAYKTOB , BeHTHnb 13 rrpefiHa3- 
HaMeH p,na peryjiHpoBaSiHfi ypoaHa min- 
kocth (epeMeKH peaKiytn) ft peaKTope 5, 

CHCTeMbi c BHeuiHMM HarpeBOM Moryr 
6wTb paaAeJieHbi na o6pa6oTKy Ha cra- 
Ahh npeABapHTeJifcHoro KarpeBa h bto- 
PHMHyio TepMoo6pa5oTKy ajih 3asepuje- 

HHH peaKMHH. 

Hcnojib3osaHHe TpyS^aToro Harpesa- 
Tejia, KaK 3to onHcaHO, jmnaeTCH npeA" 

nOMTHTejlfeHMM C TOMKH 3peHHH 3KOHOMH" 

iihocth, a raKme rjih o6ecnetieKHH npn- 
enneMbix CKopocTefi peaKAHH, Hccmotph 
Ha to, **to HeoQxoflHMue peaKuHH mo- 
ryr nposoAHTbca . ToiihKo b npouecce 
npOTeuaHHH ^epe3 TpyCiaTbrfi Harpesa- 
Tejib, peaKUHH TaK»ce ocymecTanaeTca 
c Hcnojib30BaHneM peattuHOHHoro Ky6a. 

B 3thx cjiynaax ncnani>3yiOTCH ycT- 
poftcTBa THna 3aMeA-neHHoro kokcob3Hhh 

ra30o6pa3Hbfe hjih MacJiaHHCTwe no- 
6oMHbse npoAYKTbi, rsojiyvaeMwe b xo«e 
npoaecca, Moryr 6wTb oTAeJieHbj c no- 

MOmbfO pa3JlMHHHIX MeTOflOB AHCTHJUIHAHH . 


CsoftcTBa nena b cootb6tctbhh g 
npefljiaraeMbiM HaoOpeTeHHeM AoAscHbi 6biTb 
CJieflyiomHMH: npn aTOMapHow othoiuckhh 30 
H/C Bbime 1 , 1 na6jiK>AaeTca HeyAOBjieT- 
sopHTe^ibHaH coBMecTHMoCTb- c yrjiew, 
Torfla K3K nps-i MeHbineM oTHoaie hhh H/C 
CBH3ymUiaH c.H/ia CHUsae'rcs BCJieflc-r»ne 
noBbiiueHKoro conep»anHH KOMnoneHTa, ^ 
HMeroiaero Sojiee hhskyig n/JaBHocTb. 
KorAa TOMKa pa3MHrneHHa cjihihkom hhs- 

KaH, TO CT&HOBHTCH TPVA«0 H3MeJlbM3Tb 

neK h xpaHHTb ero 6e3 noaBjieHMa 6jto- 
Koo6pa3osaHHH. H HaoGopoT, cahuikom c ^ 
Bbicofcaa TOKa pa3MHrwHH« npHBOAHT k 
yBSjiHMeHHoMy coAep^aHHW coct3bA3Kh«mx, 
MMeromHX HH3Kyw nJiaBKocTb, tsm caMbiM 

npHSOflST K nOHHWeHHOH COBMeCTIlWOCTH 

c yrneM. Ecjih coASPwaHKe cBH3aHHoro 45 
yrjiepoAa hbjth&tch cukujkom HH3KHM, to 
Bo3HHKaeT noBbfuieHHaH HcnapaeMOCTb, 
npennTCTBya Tew caMbtM nojiyHeHHM kok- 
ca, HMe»mero bhcokyjo nnoTHocTb h 
npoMHocri). Ecjih coAepacaHHe c»H3aHHo- ^ 
ro yrJiepoAa cjihibkom bmcoko, to 3to 
npHBOAMT k noHMKeHnw cBH3yroiaeH chjiw 
H3-3a noBbimeHKH KOJiHtieCTBa cocTaBJiaw- 
mux, oCnaAaiomHx hhskoh nisaBKocTtio. 

TaKHM o6pa30M, cymHocTb H3o6peTe- 
hhh 3aKJW<jaeTCH b co3A3hhh npouecca 
npoH3BOACTBa nexa c noMombto onepa- 
UHfl npeoSpasosaKHH x hmh wsck oh crpyK- 

Typbl H COCTflBfl KyfiOBbfX OCTaTKOB, 
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npOH3 BOAHMblX B KSMeCTBe noSo^HbOt 
npOAYKTOB B HeiJ)TeXHMHMeCKOfi npoMbra- 

jieHHocTH, ajih yuynuieHHS reu cawbw 
cnocoSHocTeft k cMemeKHW c yrnew h 
i. 5 BbixoAa, lcoTopbifi noAxoAHT A^a Hcnojib- 

3 OBaHHH B KaMeCTBe CBH3KH B npOH3BOA' 

CTBe KOKca, HcnoJib3yeMoro b JiHTeftHofl 
npOMbtiBJieHHocTH h b AOMeHHwx neMax. 
KpoMe Toro, npe/yiaraeMbift neK 
10 MoateT HaftTH h Apyrne npHMeKeHHH, Ha- 
npHMep b KaqecTBe cb«3kh ajih npoH3- 
BOflCTBa rpa^HTOBbix H3ASJiHft h orne- 
ynopoB, 

MacjiaHHCTbie aesiecTBa, np0H3BoAn- 
Mbie bo BpeMH nojiyqeHMfi npeA^araeMo- 
ro neKa, coctoht no cymecTBy M3 
yrjieBOAopoAos napa<pHHosoro paAa, 
KoTopbie HaxoAHT npHMeHeHHe He TOjib— 
ko xaK cMa30Hfiwe Macjia, ho TaK»ce 
aBJiHfOTca ueHHUMH nponyKTaMH ajik hc- 
nojib 3 osaHMB b npOH3BOACTBe ra3onHHa 

HJIH He<pTeXHMHMeCKHX npOAY.KTOB. 

3th MacjiaHHCTwe npoAyKTbi xopoiao 
noAXOAHT aji« Hcnojfjb3 OBaHHH b KaMecr- 
ee TonjiHBa hjih AoSasoK k ToruiHBy 

H3-33 HH3KOTO COAepKaHHfl Cepbl H 

aBjiHioTCH, tskhm o6pa30M, npeAHOMTH- 
TejibHbiMH c tohkh 3peHHa Tpe6oBaHHa 
oxpaHbi oKpy^awmeft cpeAH. 

npw TepMH^ecKOM KpeKHHre b tom 
BHAe, KaK oh npoBOAHTca b npeA^arae- 
mom nponecce, ocuoBHaa tiacTb cepu, 
coAepJKau^eHCa b hcxoahom KyooeoM oc- 
TaTKe , oTAeJiaeTca h BbiBOAHTca b bhas 
ra3a, C APy^oft ctopohw, HecMOTpa Ha 
to, hto aeKOTopoe KOJiHuecTBo cepu' 
MoseT coAepicaTbca b AHCTHJinnpoBaH- 
hom Maciie, TaKaa cepa Mo;i;eT 6biTb 
jierKO BbwejieHa h yASJiena c noMomuw 
oGbWHoro npouecca Aecyjib<t>ypHpOBaHna . 
TaKHM o6pa30M, npeAAaraeMbiS npou;ecc 

HBJlfieTCH He TOJlbKO 3<JxpeKTHBHb!M cno,- 

co6om nojiyqeHHH cepw, ho TaK*e o6ec- 
neqHBaeT yjiyyiaeHHOe KanecTBo ahcthji- 
jinpoBaH Kbfx Maceji. 

[7 p h m e p 1. 6-xr KySoBoro oc- 
TaTKa BaKyyMiiofl AHCTHJiJiauHH cMpofi 
HeijiTH wecTOpoayieHHa XaiJ)A3KH 3arpy*a- 
iot b peaKAHOHHbtft pesepsyap, CHa6)icaH~ 
Hbfi MeuiaJiKOH, HarpeaaTejieM m xojio- 
AHJibHHKOM. 3aTeM ra3~TenjioHocKTejib , 
ripeABapHTenbHO narpeTboS AO- bhcokoS 
TeMnepaTypbf, BBOAaT ^epea conno, 
HMewwee BHyTpeHHHH AwaMerp 15 mm, b 
ocTaToK m noAAep^HBasoT npH nocToaH- 
hoh TeMnepaType b reqenne 3aAaHHoro 
nepHOAa BpeMeHH. 

KySoBbifi oCTaroK BaKyy.MHOH ahcthji- 

J1HAHH CblpOH H64STH MecTopojscAeHHa 
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'Xatj>A*H xapaKTepH3yeTca cnep.ymm.KMH 
CBOHCTBaMH: yflejitHbift Bee 1,032; cbh- 
3aHHoro yrjiepoAa 12,8 Bec.%; touks 
pa3MHrMenHH 46°C; 30JibHocT& 
0,05 8ec.%; -romca KHneHHH 450°C. 5 

AaHHwft Ky6oB oCTaTOK coaepsnT, 
Bec,%: C 84,0; H 10,41; M 0,66; 
S 4,90; H/C 1,49. 

B Tafiji. 1 npeAcraBJieHbi ycnoBHH 
npoaefleHHH /ipouecca, a b Ta6n. 2 - '0 
MaTepHajibKbift Sananc. 

Pe3yjibTaTbi 3Toro HcnbiTaHHH noxaaH- 
BawT, mto aocTMraeTCH BbicoKOsi^eKTHB- 
Hoe HcnojifcsosaHHe TepwiwecKofi 3HeprHH. 
CaoflcTBa flHCTHjuiHpoBaHHoro Macjia h '5 
nojiyiteHHoro neKa npHBefleHbi b Ta6n. 3 

M 4 COOTBeTCTBeHHO. 

B Ta6ji. 5 npHBe«eHbj pe3yjifaTaTbi 
HcnWTaHHH Ha cnenaHHe una onpeAene- 
hhh KoKcyionteft cnocoSHocTH neKa ajih 20 
AOMeHHofl neiH. 3to wcnwraHHe npoBO- 
AflT Ha neKe, noJiyieHHOM b onwTe 1. 
HcnbJTaHHe na cnexaHHe coctoht b 
cjieflywmeM: b He^THHyto 6oMKy eMKoc- 
Tbio 18 n 3arpyjra»T oSpasuM, HMeio- 25 
HHe raKHe »e paaMepw rpanyji, KaK h 
b peajibHbix ycJiOBHHx, h noMetnaicrr 
bmcctg c APyroft 3arpy3K0ft b KOKCOByw 
neMB npoMbnuneHHoro MaciaraGa c uenwo 

KOKCOBaHHfl , hpHM6M BOKOBbie CTeHKH 30 

6omkh CHa6aceHbi oTBepcTHHMH. Pe3yj«>- 
TaTbi, npHseAeHHbie b ra6n. 5, noica- 
sbisawT, hto npeAJiaraeMwfl neK o6e<;ne- 
MHsaeT npeBocxoAHwe csoflcTBa KaK 

CBH3K8. ITpoBOABT 3JieMe HTapHblfl 3HajlH3 3 5 
HHCTHJlJIHpOBaHHblX MaCeJI H3 oribiTOB 1-3* 

m cHHMa»T JIMP- a HK-cneKTpw. 3th hc- 
nwTaHHJi noKaabiBaiOT, hto b Macnax co- 
nep*HTCfl ot 60 ao 80% anmfcaTmiecKHx 
yrjieBoAopoAOB . 40 


ripo^HOCTb CMecefi, conepxiamHX neKH 
2 h 3, CMeuiaHHwe b Toft *e nponopitHH, 
hto H flJia 3, paBHa 92 b jtkj6om cjiyiae.- 

H p h m e p 2. KyBoBbift OCTaTOK 
AHCTHJinauHH npn HopMajibHoM AasjieHHH 
npH 350°C H3 apaScKOH jierKofi cwpofi 
He^TH, CBoflcTBa KOToporo npHBeAeHhf 
E Ta6nnue 6, 3arpy>>.aKiT b yctpohctbo, 
Mcnoji630BaBaieecs b npHMepe 1 . 

CsoflcTBa KySoBoro ocTaTKa, nony- 
MeHHoro npH a^cthjihsuhm npn HopManb- 
hom AaBJieHHH apaBcKofi nerKofi He$TH, 
cJieAyiowHe : 

yAeJTbHbifl Bee 0,957 

OcTaTCiBbiH yracpOA 10,2 

TouKa pa3MarueHHH Hrate KOMHaTHofi 
TewnepaTypbi 


3cwibHocTb, sec.Z 0,03 

3JiGMGHTapHbiH ana- 
J1H3, sec.% 

C 84,9 

H 11,67 

N 0,14 

S 3,39 

H/C 1,65 

B pe3yjibTate pa6oTK npn ycjioBHnx, 
yKa3aHHwx Htmei 

Tas-TemioHocHTejib A30T 

TeMneparypa Ten- 
jiOHocHTejiH , °G 700 

HuTeHCHBHoctb noTOKa 


TewnepaTypa hcxoahoto 
oCTaTKa , °C 


430 


rfpoAOJDKHTejibHoCTb 
paCoTbi, hhh 120 
noJiyqawT cjieAywBmfl MaTepHajibHbift 6a- 
naHC, Bec.%: 


C. yrjieBOAopoAM 


flHC THJUlHpOBaHHOe 


rieK 


0,04 
2,0 
1,8 

0 

0,7 


11,9 

3,46 


IIoTepM 

CBoftcTBa nojiyqeHHoro tqkhm o6pa- 
30M neKa cjieAywome : 

yaejibHbifl Bee (^ 5 ) 0,920 

To^Ka BcnbmiKH 184 

• JjHCTHJiJiHtoioHHoe HCnwTaHne 

HayajibHaH TeMnepaTy- 

pa AHCTHJinauHH , °C .190 

OTAKCTRnJIHpOBaHO, % 

20 355 
50 410 
80 465 
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Toxica pa3MnrneHHa, °i 
CBH3aHHbcR yrjiepoH, b< 

SoJlbHOCTb, BeC.% 

3jieMeHTapHbifl aHajTHa, 


159 
53,1 
0,3 

% 

85,9 
6,61 
0,49 
6,54 
0,924 


rioxiyMeHHbift nen noABeprafoT Hcnwra- 
hhio Ha cneKaHHC, Kan sto Hcno«b3o- 
Banocb nita npon3B0ACTBa KOKca b Tex . 
me nponopAHfix, hto h b onbire 3 b 
Ta&n. 5. IIpoMHOCTb nonyueHHoro xoKca 
cocraBJixer 91 . 

riojiyiaioT flHCTHJiJiHpoBaHHoe MaCAo 
cjie«y»rnero cocTasa, sec.%: 


c 

85,30 

H 

12,44 

N 

0,20 

S 

2,40 

H/C 

1,75 

HepacTBopH- 


MMe b 6eH- 


30Jie, sec.% 

16,6 

HepacTBOpM- 


Mbie B XHHO- 


jiHiie, Bec,% 

1,8 


Haua/ibHas TeMiiepaTypa 

flHCTHJinSAHH npH HOp- 
MSJlfaHOM flaBJieHHH ( °C • 


450 


CBoflcTBa noJiynaeMoro nenonpoflyKTa 
npHBefteHM HHiKe: 

ToiKa paaMHrneiiHH, °C 130 
CBHsaHKbsft yrnepofl, sec.% 42 


H p h m e p 3. KyOoBWH ocraTOK 
BaKyyMHoS ahcthjijihuhh cup oil H.e<}!TH 
MecTopo)KAeHHa Xa*WKH, npeflBapMTejibito 
HarpeTbiH AO 350°C, noflsepraioT Tepno- 
o6pa6oTKe b T py6MaTOM HarpesaTejre 
npM MaKCHMaJibHoft TewnepaType 475 C 
B reieHM 13 mhh, 3aTeM o6pa6oraH- 

Hblfl T3KHM 06P33 0M Ky6oBblft OCT3TOK 

Sborht b KyS npH HopManbHoM AaBJieHHH 
-ran, hto okoxio nojioBHHw KyOosoro oc- 
raTKa 6bino oTAHCTHJUinpoBaHo b BHAe 
jkhakocth c BbDtoAOM 45 Bec.% Taacejtoro 
neKa. 

' CsoftcTBa hcxoahoto Tflwejioro Macjia 
,c^eAy»m He '* 

OTHoateHHe H/C 1 ,49. 

YAeJibKbift Bee 
ToMKa pa3Mflr^eHHH, °C 
3ojibHoCTb, sec.% 


1,032 


HepacTBopHwoe b 6eHaone 
BeiuecTBo, Bec.% 
HepacTBOpHMoe b xHHOJiHHe 
BemecTBo, Bec,% 


OTHOUieHfi 


H/C 


10 


1,08 


0,05 


IleK, isojiy^eHHiiifi us THHcejioro Macjia 
Ha ocHOBe HeijiTH h cocTOHtUMfl no cyme- 
cray. H3. a-nHtJ^THnecKHX yrjieBOAopAOB, 

""npojiBJiaeT CBoflcTBa, noAodHbie cboAct- 

1 BaM yrojibHoro ac$aiibTOBoro neKa, coc- 
TOHiuero rnaBHMM oSpaaow H3 apOMarn- 
msckhx yr/ieBOflopoAoB. rioJiyMeHHbift Ta~ 
khm obpa30M neK H3MeAbMa»T ao nopom- 
Ka h cMetuHBawr c pa3 jihmhbtmh copraMH 

' ynnefl, 33TPM noA»epraK>T npHroTOBneH- 
Hym CMecb HcnuTaHHW Ha cneKaHHe, KaK 
3T0 HcnonbsyeTCH b np0H3BOA.cTBe KOK- 
ca flna AOMennbix neMefl. B Tafin, 6 
npeACTaBAenw peayxibTaTw TaKoro Hcnbt- 

1 TaHHa, AeMoHcrpMpyiomHe npeBoexoAHwe 
cBoftcTBa noxiyMaeMoro kokcs. 


n p h m e p 4 . Ky6oBbf# ocraTOK 

■J5 BaKyVMHOft flHCTWUlSUHW HpaHCKOfl Tssste- 

jiofl cepoft Het^TH, npeAsapHTejibHo «a- 
rpeTHfl ao 350°C, HarpeBa»T Ao 410- 
420°C b TpyS^aroM HarpeBaTene h 3a- 

TeM BBOAHT B peaKUHOHHblfl Ky6 H Bb!~ 

40 AepsKHBaiOT b TeieHHe 12 m. Bo BpeMH 
3Toh oitepaaHH Ky6 noAAep>KHBaiOT noA 
AaBneHHew 5 ki7cm 2 (n3 6biTOMHoe) , a 4 
aarpyxeHHbift oc-raTOK BbiAepacMBaioT npa 
41 0-420° C. 3aTeM nap npH /"200°C bbo- 

45 AST B KyG A-'!H yflaJlGHHH M3 He ro (JjpaK- 

Uhh -/ierKHX Macen c pesynbTK-pyiomnM bw- 
xoaom 32% no oecy TH*ejioro neKa KaK 
ocTaTKa b paciie-re na sec ncxoAHoro 
ocraTKa. npouoA«T Te me caMwe one- 

50 pautiM, »ito a b npHMepe 3, b macTHoc- 
tm a Tex *e ycJiOBHHX, hto h b yeno- 
bhbx, yKaaaiiHbix b rpa^ax 2, 4 h 5 b 
Ta6ji. 6 nnn HcubiTaiiHH, KaK sto ocy- 
iuecTBJiHCTCK b npoHSBOACTBe KOKca Rn^ 

5S AOMenHwx neneri, HpoHHOcTb KOKConpo- 
AVktob paana 91,6, 89,2 h 91,4. 

Hitace npHBeAKHbi cooriCTBa nony^eMHo; 
ro neKa: 


CBH3aHHoro yrnepopa, 
sect 

HepacTBOpHMoe b 
6eH90Jie eemecTBo, 
Bee .% 


43 


HepacTBOpHMoe b 
XHHOJiHHe semecTBO, 
sec ',% 

OTHOUieHHC H/C 

npHMep 5. n< 

aHaJiornxHo npHMepy 
Ky6 pflfi coapesaHHfl 
MeiaajiKofl, Ha TepMOOfipaOoTKy . 3Ty 
TepMoo6pa6oTKy npoeoflHT npH HopMajib- 


■9,4 
0,9 

k, nonyMeMHhiH 
noMemaioT b 

06opyflOBaHHbfft 


. \ fl aBJieHHH npH 400-4 10°C b TeMe- 
HHe 6 m. JSerKHe Macna , ofipasoBaa- 
tiwecfl b xo^e TepMOo6pa6oTKH, H3ane- 
KaioT c noMombto ahcthjutruhh, a THxe- 
jibjfi BbicoKoapoMaTH3HpoBaHHbifl nex rtojiy- 
qa»T c BbtxoaoM 59 Bec,% (26,5 sec.% 
b pacMeTe Ha Bee hcxoahoto ocTaTKa) . 

IlojiyMeHHbifl neK xapaKTepHsyerca 
CJieptywuiHMH cBoflcTBaMH; TOMKa pasMHr- 
HeHHH 225°C; HepacTBopHMoro b 6eH3o- 
jie Be^ecTBa 65%; HepacTBopHMoro b 
XHHOJiHHe BemecTBa 38%; oTHouieHfie 
H/C 0,76 h 60% cBH3aHHoro yniepoaa. 

3tot neK HcnbtTbiBatoT Ha KOKcywmyio 
cnocoCHOCTb b KaMecTBe KOKcyicwueft 

CBH3KH B TeX 5KC yCJIOBHHX, MTO H B 

ons>rrax 2, 4 H 5 b te6ji. 6, c xoponw- 
mh pe3yjibTaT3MH, BawmnMH npoHHocTb 
KOKca 91,8, 81,1 h 92,3 cooTBeTCTBeH- 

HO. 

HpoBOflflT HcnbiTaHHH svw nexa b Ka- 
qecTBG CBH3KM c JieAywwe ro cocTaBa: 


1087077 ^ 

II p h m e p 6. HpH HcncwibSOBa- 
hhh b Ka^ecTBe hcxoahoto MaTepuana 
KyGoaoro ocTaTKa BaKyyMttofi ahcthjuih- 
Uhh Toro ate MaTepnaJia, mto u b npn- 
5 Mepe J, npOBOMHT HcnbiTaHHe b MaciiiTa- 
6e HHTeHCHBHocTH noTOKa MCXOAHoro 
CfCTaTxa OK&no 100 kt/m, npHMeM npH- 
MeHJHOT ycrpoftcTBO, noKa3 3HHoe Ha 
yepTeate ; 

10 HeperpeTbiii nap bboaht b KatfecTse 
HarpeToro TeruioKocHTejiH npH 620 C 
c *iHTeHCHBHOc*rbKJ noToxa 30,4 kt/m. 
ycjiOBHa HcnbiTaHHH cneoyroiiSHe : T r (tsm- 
nepaTypa Ha Bbixoae nenH npensapHTeJib- 
Horo HarpeBa c kpekhh pom) 480°C; 
T c • (TeMnepaTypa BHyTpn peaKAHOHHoro 
Ky6a) 420°C; P 0 (naBJiemie Ha axone 
neMH npeflBapHTenuHoro kpckhh rosoro 
Harpeaa 32 kt/cm 2 (h36); P 1 (flaBJiemie 
Ha Bbixone ne^H npenBapHTejibiioru 
KpeKMHrc-Boro Harpesa) 10 kt/cm 2 
(H36-); p£ (flasJieHMe BHyTpn peaKHH- 
ohhoto xyGa) 0,1 kt/cm 2 (hs6.); 
0 1 (BpeMH npe6b!BanM« b iienn npftfl- 


CrraSSKOKcyiomHftcH 

yrOJlb H3 ABCTP3JTHH 


70 
% 30 


50 
50 


npefl/iaraeMbrti 

npoMHocTb KOKca 88,7 91,4 45 

0K33ajl0Cb, MTO CMeCb CJia60KOK~ 

cysomeroca yrjwt H3 Abctpsjthh (Hbwnerai, 
c npeAJiaraeMbiM neKoM ooecnenHsaer 
KDKcyeMocTb, cpaBHHMyw c KOKcyeMOCTbK 50 
cH/ibKOKOKcysomHxcH yrnen. 


25 BapH-rejibHoro KpeKHHroBo.ro Harpeiia) 
3,2 m; Q z (BpeMH npefibiBaHHa BHyTpH 
peaKiiMOHHoro Ky6a) 3,5 u, 

OojiyiawT cjieAywmMe npoAyKTbi, 
Bec.X: ra3 4,6; jierKoe Macno 11,3; 
30 Taatejioe Macno 48,4 h ocTaTo^Hb!ft 
ne K 25,5. 

B Ta6/i. 7 noKa3aHbi cBOficTBa no- 
ny^cHHbix npoAyKToB, 

B Ta6n. 8 npeflCTSBneio.! pe3yni.Ta- 
35 th HcnbiTaHHH, paccMOTpeHitwe b CBere 
.npHBefleKHbDC yc^oBHfl reMnepaTypw h 
AaBjieHHfl (OnwT 1 noeAJsaraeMwfi) . 

BCJieA sa 3thm ne K) nojiyMetiHurt 
b xOAe Kaxmoro H3 tbkhx McnbSTaimvi, 
noAoepraio-r HcnwTaHHio na KOKCORauite. 
CMecb, Mcnojib30BaBiija«CH b 3TOM Hc- 
nbiTaHHH, coctout H3 80 Been, yrjia 

OC H3 CCCP, KOTOpblft ABJIHSTCK HCKOK- 

4 , cywwmmch yrJieK, h 20 sec.M. ncKa ■ 

Ta6nviua 8 noKasbsoaeT, mto npoAyK- 
tw, noJiyneHHbie 8 KawoM cnynae, p5ec- 
neHHBaroT KaMecTBO, cpaaHHHoe c Ka- 
uecTBOM, nojiyviaiomHMCK u pcayjibTaTC 
Hcno^b30Ban«H xopowo KoKcysomerocn 


1? 


1087077 


18 

T a 6 ji H u a 1 


ycnoBHH 

OnbiT 



2 

3 

Ta 3 - Te rtnoH ocjire Jit 

sojotopoRHoe 
iwiaMH 



TewnepaTypa ra3a-TenjiOHocHTejiH, 
°C 

1500 

700' 

500 

HHTeHCMBHOCTb HOTOK3 ra33~ 


5,0 


renjiOHocHTe^, m 3 /h 

3,2 

4,2 

TeMnepaTypa HcxoRHoro ocTaTKa, °C 

350 

430 

450 

ITpoAOjncHTeJibHocTb paGoTW, mhh 

30 

210 

60 



Ta5jiHua2 

BbKOfl;, Bec.% 

OnwT 


1 

I 2 

1 • 

»i 

0,5 

0,1 

0,1 


5,2 

4,8 

3,3 

C 2 H fc + C 2 H 4 

8,8 

4,4 

1,2 

CgHs + c fl H 6 

7,2 

Cjiejjb! 

0 

yrjtiesoaopofl 

5,0 

0 

0 

H 2 S 

2,0 

2,1 


KMCTHJIJIHpOBaHHoe Mac no 

45,0 

62,5 

69,8 

neK 

24,5 

20,6 

21,7 

floTepH 

1,5 

5,5 

2,0 
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I a 6 n h n a J- 


CBoftcTBa fiHCTHJinHpoBaHHoro Mac/ia 

OhHT 


1 

2 

3 


0,911 

0,940 


0,934 


102 

146 


152 

H °C 

132 

211 


200 

20% OT&HCTHJlJIHpOHaHHOft M-ECCbl 

252 

344 


331 

50% oTflHCTHnjiHpoBaKHoft Maccw 

348 

474 


460 

80% OTflHCTHJlJlHpOBaHHOft Maccti 

475 

525 


520 

3iieMeHTHWfl anajiH3 , sec.% 






86,30 

84,80 


85,6 

H 

11,08 

11,88 


12,15 

N 

0,52 

0,43 


0,36 

S 

2,10 

2,26 


2,32 

H/C 

1,55 

1,68 


1 ,71 

npHMeMaHHe. IIpHBeAeHHbie TeMneparypw nepecwTaHb! na 
(°C) npH HopMan&HOM AaBJieHHH. 

TOHKH KHneHMR 



T a 6 Ji 

h u a 4 

Cso^CTBa neica 

OnWT 


1 

2 

3 

Towa paaMHrieHHH, °C 

*250 

*280 


*263 

CBflsaMHwfi yrnepofl, sec.% 

62,3 

75,1 


67,2 

3oJII>HOCTb, % • ' '■■ 

0,7 

0,5 


0,2 

C, % 

86,5 . 

87,6 


87,9 

H, X 

4,62 

5,49 


5,76 


npoflo/iaceHHe T&6n. 4 


t 


1,90 
6,08 
0,650 

65,4 

32,0 


1,76 
4,75 
0,752 
74,8 


1,56 
4,48 
0,786 

58,9 

27,2 


CsottcTBa neKa 


N, % 
S, % 
H/C 

HepaCTBOpHMbte b Qenaojie, i 
HepacTsopHMwe b xhhojwhc, 


c.% 


3th hh*pu nojiyneHW c nOMowbio npHCopa jyia onpefleneHHH ToqeK mhkpo- 
anaBneHHH, H3roTOBJieHHoro *hpmoh JtaarHMOTO M3H-b»*3^ypKMr KowiaHH , 
Khoto, JInOHMH. 





T a 

6 n h u a 

5 

KoMnoneHTbi cwecH, % 

Ohwt 


JJjih cpaaHeHHH 

npeAJiaraeMbiit 


1 

2 

3 . 

4 

5 

CfUIbHOKOKCywmHftCH yrojib H3 CiilA 

(jieTynero BetnecTBa 19-20%) 

20 


10 



KoKcyraAHflcs yrojib H3 Abctp&jihh 
(neryiero BenjecTBa 20-23%) 

40 

50 

40 

45 

40 

CjiaeoKOKcyKanHfiCH yrooib M3 Hitohhh 
(jieTynero BeaecrBa 35-40%) 

40 

50 

45 

45 

45 

npeAJiaraeMbifl neK H3 onwra 1 



5 

10 

15 

BapaOaHHbifl HHjqeKC 

92 

76 

93 

91 

93 


23 


1087077 


24 

Ta 6j!Kna 6- 


KoMnoneHTbt CM6CH, % 


CwJibHOKOKcyiomHftcH yroJib H3 C1HA 
{jieTyiero eemecTsa 18-19Z) 


KoKcywtaHftcH yrcwib H3 Abctpsjihh 
(jieTynero eenecTBa 26-28 Bec.%) 


CjiaCSoKoKcywsuHflcH yrojib us Hitohhh 
(jieTynero Benecrsa 35-40 sec.%) 


IleK cornacHo npefljiaraeMOMy H3o6pe- 


50 50 .45 


50 50 45 


npoiHOCTb KOKca 


91,2 91,5 


82,2 88,3 90, t 


,1 a 6 ji m a ^ 


CBoftcTBa wacjia 


CBOftcTBa nena 


11,9 

32,5 
2,7 

15,6 
7,5 


ToHKa Ha- 
vana KHne- 


20% 

80% 


83,5 
14,6 


38°C 
120 
196 


11,4 
4,6 

212 
325 
505 


C 87,7 
H 5,77 
6,15 

B/C 0,78 
CBH3aHHbifl C 67,0 


c 4 -c 5 


HepacTBopH- 
Mwe b xhho- 
jmae 27,0 

yflejifaffbtfi sec s 
20°C 1,25 


25 
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26 

T a 6 ji h n a 8 


KojimtecTBO noAaBaeMoro hcxoahoto 
ocraTKa, ktJh 


KoJiHMecTBO TenJioHocHTejiH, bboahmoto 
npn noBbnueHHoft TeMnepaType, kt/m 


30,4 


100 
50,7 


Tewneparypa TeruioHocHTejifi , bboakmoto 
npn noBbmieHHoft TeMnepaxype, C 

620 

620 

850 




Te.Mneparypa Ha BbixoAe new npe«Ba- 
pHTejibHoro KpeKisHroBoro HarpeBa, C 

480 

380 

475 




HaBJieHH'e Ha BbixoAe ne^n npeABapn- 
rejibKoro KpeKHHroBoro HarpeBa, 

32 

33 

102 


105 

101 

^aBJieHHe Ha BXOMe new npeABapHTenb- 
Horo KpeKHHroBoro HarpeBa, icr / cm* 

10 

11 

73 


72 

70 

BpeMH npeebisaHHH b ne«iH npeAaapH- 
re.nbHoro xpeKHHrosoro Harpesa, mhh 

3,2 

25,0 

8, 

5 

8,5 

8,5 

TennepaTypa jkhakocth b peaKUKoHHOM 
K y6e, °C 

420 

380 

410 


385 

365 

flaBJieHHe xhakocth b peaKAHOHHOM 
K y6e (P 2 ), kf/cm 2 (hs6.) 

0, 1 


0 

1 

-0,75 

-0,90 

CpeflHee BpeMH npeSwBaHHfl b peatcuH- 
ohhom Ky6e, y 

3,5 

6,5 

2 

0 

2,5 

1,0 

Bmxoa npoAyKTOB, sec.% 
Tas 

4,6 

7,2 

8 

4 

8,0 

15,8 

JlerKoe Macno 

11,3 

10,5 

12 

1 

12,0 

23,0 

TaweJioe Mac.no 

58,4 ' 

45,9 

55 

2 

54,9 

36,5 

OcTaTo^Hbifl neK 

25,5 

36,2 

24 

7 

25,1 

24,7 

Cbohctb3 neKa 






TeMnepaTypa pasMHr^eHHH neKa. °C 
CBHsaHHbrti yrnepoA, sec.% 

230 
67,0 

218 
58,3 

241 
69 

3 

232 
66,2 

229 
68,4 

H/C 

0,78 

0,82 

0 

77 

0,78 

0,7 

HepacTBOpHMbie b eensojie, % 

58,3 

49,2 

59 

,5 

58,6 

63,2 


rTponanxefffte TaCji. 8 


1 


I 


HepacTBopKMue b xhkojihhs, 1 
KoKcyeMOCTt. _ 


CBoftCTBa nexa 
27,0 14,0 29,1 26,1 30,3 

92,6 92,1 91,7 93,1 92,4 


* KoKcyeMOCTb b cnyvae toji&ko o«Horo OC yrjvt paaua 15,1. 
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